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Advanced Concept Training — Parameters

Introduction

This training contains an assortment of examples on the use of parameters in SCIA Engineer.

What is the purpose of using parameters in SCIA engineer? Imagine that a SCIA Engineer user deals nearly
every day with the same type of structure. Only the dimensions, cross-sections, height, number of spans,
etc. differ in the projects. For such differences, parameters can be used as where in SCIA engineer the
functionality 'Parameters' servers for.

Every 'version' of the same type, as mentioned in the above, can be parameterized. The parameters are fully
editable and when changed they may lead to a very straightforward modification of the analysis model.

What's more, a model defined by means of parameters can be saved as a template. When opened, the user
is first asked to fill in the table with all the parameters present in the model. This may be effectively used for
creation of simple "programs" for e.g. calculation of continuous beam, simple frame, etc.

The user has to create the structure only once and save the structure as a template of a specific type. Then
he/she only has to define the parameters for every new project, instead of creating a whole new structure
from scratch each and every time. The modelling is thus only done once in the initiation of the template file
and the user can immediately proceed to calculation and evaluation of results after the parameters are
defined.

This leads to a huge reduction of the working hours on one side and a less human error sensitive approach.

Besides the above, this workshop contains also some extra’s which can help the user to become more
effective in working with SCIA Engineer:

- XML: one of the formats SCIA Engineer supports to export and import a project from.

- ODA: One Dialog Application

- Batch optimizer: the user can give a range of values for a parameter and the solution is also a
range of results. This could be used to chose the most effective value to obtain a certain result.

- User blocks: a project can be saved as a user block together with its parameters. Afterwards, this
block can be imported in another project.

- Project templates: as mentioned before, the user can make a standard project which can be used
for all the other projects of the same type.

Most of the options in the course can be calculated/checked in SCIA Engineer with a license for a
professional edition or the separate Parametric modelling module.

For some supplementary checks an extra module (or edition) is required, but this will always be indicated in
those paragraphs.
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Advanced Concept Training — Steel code check

EXAMPLE 1: Beam on two supports
Example: "Beam parametric.esa"

We will parametrize the length and cross section dimensions of a simple concrete beam supported on two
ends.

Project data:

e Structure type: frame XZ
e Materials: concrete C30/37
e Functionality: '‘Parametric Input'

Create a beam with the below properties:

&000

|
-/

When starting a parametric project we are using default values for the properties we are going to
parametrize later on. These can be chosen randomly.
6m for the length of the beam in this case and 500x300mm for the dimensions of the cross section.
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Definition of parameters

Before being able to apply parameters in our project we have to define a list of parameters. You can do that
in the library by going to "Libraries" > "Tools" > "Parameters" in the main menu.

Each parameter has a "Name", "Type" and "Description" property by default.
For "Name" better use a short string because a parameter can be used in the formula for the definition of
another parameter.

Insert the below properties in the model:

B | Parameters X B | Parameters X B | Parameters
BEiBEFE A ~Y || -EEE Al Y || fREFE A 2
L - Length Name L L - Length Name H L - Length Mame W
Type Length v Type Csslength H - Height Type Csslength v
Description Length Description Height W - Width Description Width
Evaluation Value v Evaluation Value v Evaluation Formula v
Value [m] 6,00 Value [mm] 600,0 Formula H/2
Userange Userange Value [mm] 300,0
Use range
Actions Actions Actions
Validate »>> Validate >>> Validate >>>
New | Insert | Edit | Delete Close New | Insert | Edit | Delete Close New | Insert | Edit | Delete Close

Note that when defining a parameter if a certain type already a value has to be assigned. For the width we
chose to apply a formula instead of a value so that the width of the beam in this case is always half the
length of the height.

Assigning parameters

If you used the correct type for all the parameters you can simply assign a parameter to any values in the
project of that type by clicking on the dropdown menu.

Change the X-coordinate of the end beam to parameter "L":

= NODE (1) A
‘| &

Name N2
¥ GCS COORDINATE

xm] §

o

T

@ z[m] J15:000

=S L - Length = 6,000

¥ UCS COORDINATE
ux[m] 6,000 L
uz[m] 0,000
¥ MEMBERS
Member
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Advanced Concept Training — Steel code check

Change the height of the cross section to parameter "H":

B | Cross-section X

Name €51
Selector switch

Type Rectangle

Detailed 500; 300

Shape type Thick-walled
4 Parameters
Material C30/37 D o
o

B [mm]

H -Height s

4 General
Y Draw colour Wormatcotou
colour NN
AutoDesign constraints
Fabrication cencrete v
4 Concrete

Curve dividing 36

Edit joints
- Edit cuts
4 Fibres and Parts
B 300 Fibre textzoom 1.0 v
P | = e
Export Update Document
4 B picwre [ Fibr.. =) Br.. 3
Cross-section lavout and dimensions OK el
Change the width of the cross section to parameter "W":
B Cross-section X
Name €S1

Selector switch
Type Rectangle
Detailed 600; 300
Shape type Thick-walled

4 Parameters

Material €C30/37 D on
H[mmlLH_-Height
B[m

4 General Insertvalue

AutoDesign constraints
Fabrication concrete v

4 Concrete

Curve dividing 36

Edit joints
Edit cuts
4 Fibres and Parts
Fibre text zoom 1.0 v
Export Update Document
] 5 Ficture 3
0K Cancel

Cross-section lavout and dimensions

Note that in the actual values of the properties are now replaced width the name and description of the
chosen parameters. While in the model the values of the parameters are taken into account (length of 6m,
height of 600mm and width if 300mm).
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Parameter template sets

Now we can define different sets of values for the parameters we created. Go to "Libraries" > "Tools" >
"Parameters template set":

Edit parameter set X

Parameter set Geometry

Setdescription: Definition of the parameters that make up for the geometry.

Use 3D preview

Check page
Available parameters Selected parameters
Name unit  type Name unit  type
Add selected L
H
Add all
Remove all
Remove
Insert group

Remove group

Rename group

0K Cancel

You can for example have one set for the geometry, one set for the loads, one set for stiffnesses of the
supports etc. In this case we added all parameters to the "Geometry" set with "Add all* button.

Valuate parameters

Each set of parameters can now be changed via the template manager: "File" > "Template manager" in the
main menu:

:

Geometry

- SAMPLE PICTURE
L-Length [m] 3,00

H- Height [mm] 600,0

N
%

N
L
A‘

>

IRERRL LT

0K Cancel Apply

Use the "Refresh” button to update the preview window to see the effect of the changements.
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Advanced Concept Training — Steel code check

In the template manager you can also save and load different sets of parameter values for each template:

10

1 | Project

Geometry

Refresh

L-Length [m] 5,00
H- Height[mm)] €00,0

Rl

SAMPLE PICTURE

AN

‘Illll““"w

¥ eI

Cancel Apply

x
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Example: "Cross-sections parametric.esa"

You can start this exercise from where you ended the previous one ("Beam parametric.esa").

General cross-section

We are going to create two additional parameters which we are going to use for creating a general cross
section. In the main menu go to "Libraries" > "Tool" > "Parameters" and create the below parameters:

W | Parameters X M| Parameters X
- iRFE a v Y \ HfRFE a v Y
L- Length Mame H1 L - Length Mame Bl
H-Height Type Csslength v | | H-Height Type Csslength v
w - Width i Description Height General CS W -Width Description Width General CS
iH1 - Height General CS Eelieiam Tl - .Hl - Height General CS Evelieiig THImD -
B1 - Width General CS Value [mm] 600,0 iB1 - Width General CS Value [mm] 400,0

Userange Userange
Actions Actions
Validate >>> Validate >>>
New | Insert | Edit | Delete Close New | Insert | Edit | Delete Close

Note that each name has to be unique so better also add a clear description for each parameter.

As opposed to a standard library cross section, for general cross sections parameters can't be assigned
directly to properties. In the project create a new general cross section and that there is a parameter setting
in the general editor itself:

6C$ Cross-section editor O X

i 3 Al v Normal colour v & = m EE J A 1= 12 Q a Qq a
BANBADEDIRNE APbFRFRDONRE T €A

A Polygon

@ Polygonal opening
") Thin walled

1" Section from library
|+i] Dimension line

™ parameter
Add cut

Type (descriptio General cross-
4 General
Fabrication general v
Display final sh
Display Only basicsk v

Actions
Refresh ===
I Command >

Close

MV —2023/11/17 11



Advanced Concept Training — Steel code check

Click on it and define a parameter for the width and the height as we are
rectangular cross section:

going the make a (general)

# | Parameters B | Parameters

All v Y ‘

e =

S E o

H1 - Height General CS
‘W1 - Width General CS :

'H1 - Height General CS | Name H1

Name W1
Type Csslength

W1 - Width General CS Type Csslength

Description Height General CS

Bxportto properties ofross

Description Width General CS

Bxportto propertiesof cross

Evaluation Value v Evaluation Value v
Value [mm] 600,0 Value [mm] 400,0
Userange Userange
Actions Actions
Validate >>> Validate >>>
New | Insert | Edit | Delete Close New | Insert | Edit | Delete Close

Make sure to enable the "Export properties of cross section".

We chose for the exact same naming as we did in the first step when defining the parameters of the project.
Because that way we can easily assign the "general cross section parameters" to the parameters defined in

the project, see below.

Now create a random rectangle with the "Polygon" option, but start in the origin of the editor window:

GLS Cross-section editor

fé‘n Polygonal opening

. Thin walled

1" Section from library

|| Dimension line

|l Import DXF / DWG

1 'Parameter

M Thinwalled representation

. 12; Al v Mormal colour v € 2 @
BICESES R RSRCR S = oW B O R s = I
Q7 1 . B

O X

MmN DA aQad i é

i
]

@m

X Add cut

Type (descriptiol General cross-s
4 General I

Fabrication general v

Display final sh:
Display Onlybasicsh v
Actions o
Refresh === — W

|Command =
Ready CAH

Close

12
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Then select the top two nodes and assign H1 to "Z":

A Polygon

;@'\ Polygonal opening

“J Thin walled

1" Section from library

[i] Dimension line

| Import DXF / DWG

1 'Parameter

m}ﬂ Thinwalled representation
X Add cut

4 GCS coordinate
Coord Y Imml hd

Coord Z [mm] H1-Height General CS v

4 UCS coordinate
Coord uy [mm]
Coord uz [mm] 600

4 Cut
Number of cut 0
Name of cut None g

Cuty no

And select the right hand side two nodes and assign W1 to "Y":

A polygon

=) Palygonal opening

) Thin walled

1" Section from library

[ii| Dimension line

| Import DXF / DWG

1 'Parameter

Tﬂﬂ Thinwalled representation
X Add cut

4 GCS coordinate
CoordY [mm] W1 -Width GeneralCS v I
Coord Z [mm]
4 UCS coordinate
Coord uy [mm] 400

Coord uz [mm]

4 Cut
Number of cut ©

Name of cut None 7 oo

Cuty no

Close the window with "Close" and in the next window we can assign the parameters of the project to the
parameters of the general cross section:

Z Detailed 600; 400
Shape type Thick-walled
4 Parameters
Mat1 C30/37 e
H1[mm] H1-Height General C v
W1mm] Bl -Width General CS v

v Edit
4 General

Draw colour Nermal colour v

cotour NN

AutoDesign constraints

Fabrication general v

4 Concrete

MV —2023/11/17
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Advanced Concept Training — Steel code check

We can now also create a separate set of parameters for the general cross section. Go to "Libraries" >
"Tools" > "Parameters template set" and add a new set:

W) Parameter set X
BIEBre «2~ O @b a vV |
Geometry Edit parameter set X

Parameter setf] General cross section

Set description:

Name Geometry
Use 3D preview
Check page

Available parameters

Use 3D preview
Check page

Selected parameters

Name Name unit  type
Info Definition of the pa
- H G |[2]
Picture L H1
Icon Add all
Code Name
Remove all
Branch Level 1
Branch Level 2 Remove
Branch Level 3
Insert group
4 Parameters
b L Remove group
b H
Rename group
New [ Insert | Edit | Delete
0K Cancel
For each set there is a different tab in the template manager:
B Project X
Geometry General cross section @
. SAMPLE PICTURE
B1 - Width General CS [mm] 400,0
H1-Height General CS [mm] 600,0
Refresh ,9“ ?{
TL‘\ N
/N VL é
1 [} \“‘W
Famy?
<«
Lq G o ¢

14
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Cross sections as parameter

In SCIA Engineer it’'s also possible to parameterize libraries. Such as: materials, cross-sections,

reinforcement, subsoils,...

In this topic, we will explain it for the cross-sections library. The other library types can be handled in the

same manner.

Create one additional circular cross section in the project with a diameter of 400mm, this is how the cross

section library should look now:

New | Insert | Edit | Delete

B Cross-Sections X
HIGIFEM «s O w0 a v Y|
i CS1 - Rectangle (800; 400) Name €53
CS2 - General cross-section (600; 400) Selector switch
€53 - Circle (400} Type Circle
Detailed 400

Shape type Thick-walled
4 Parameters
Material C30/37
D [mm] 400
4 General

Draw colour Nermal cole v

Colour [N

z

Setup | Updateall | Close

We are going to use cross sections as parameters, for this we need one master cross section which is fictive

and will serve as the "selector". Copy the first cross section in the list and enable the "selector" switch:

1 | Cross-Sections

x

BEEL FEW a2 O @B A v Y |

CS1 - Rectangle (800; 400)
CS2 - General cross-section (600; 400)
CS3 - Circle (400)

i MASTER - General cross-section (60...

New | Insert | Edit | Delete

Name MASTER
Selector switd =
Type General cross-
Detailed 600; 400
Shapetype Thick-walled
4 Parameters
Mat1 C30/37
H1 [mm] H1 -HeightGe
W1 [mm] B1-Width Ger
4 General

Draw colour Normal colou

z

Setup | Updateall OK

MV —2023/11/17
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Advanced Concept Training — Steel code check

With this option enabled we can now go to the parameters window ("Libraries" > "Tools" > "Parameters") and

add a cross section parameter with the below properties:

B | Parameters X
HEEFE A v Y

L-Length Name €SS

H-Height Type Library ¥
W - Width

H1 - Height General CS
B1 - Width General CS
{CSS - Cross section list ;

Description Cross section list
Library Cross-Sections v
Value MASTER - General v

Alternative €S2 - General cross v

Select Alternatives
Alternative no. 1 €51
Alternative no. 2 €S2
Alternative no. 3 €53

Actions

Validate ===

New | Insert | Edit | Delete Close

Under "Select Alternatives" you can select the alternatives for this parameter using the SHIFT button to
select multiple cross sections.
The cross section chose under "Alternative" will then be the applied cross section.

Lastly apply the CSS parameter to a 1D element in the project, you chose the cross section which we named
MASER in one of the previous steps:

%
1D MEMBER (1) N
g LAV
Name Bl |
Layer Layerl voe=
Type beam (80) AV
Analysis model Standard v
FEMtype standard \/

Cross-section MASTER - General cross-sectior /' s=—

-
CS1 - Rectangle (800; 400)
CS2 - General cross-section (600; 40...

Member system-line at _Ci )
- [mm]Il MASTER - General cross-section (60...

LCS standard NV

a
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We can add this parameter also to a parameters template set:

W Parameter set X
Hizre «» O @B a Al
Geometry Edit parameter set X
General cross section
Parameter set | CSS lisd
Set description:
Use 3D preview
Name General cross se Check page
Use 3D preview .
g Available parameters Selected parameters
Check page Name unit  type Name unit  type
Info Bl Add selected
Picture H
Icon H1 Add all
L
Code Name Remove all
Branch Level 1
Branch Level 2 L=
Branch Level 3 Insertgroup
4 Parameters
N o1 Remove group
type Csslength Rename group

New | Insert | Edit | Delete

OK Cancel

And switch between cross sections in the template manager ("File" > "Template manager") from the main

menu:

"1 Project
Geometry General cross section CSSlist

SAMPLE PICTURE

CSS - Cross section list MASTER - Circle (400) - CS3 - Circle (400)

Refresh |E|‘ Ff

X
>

[REERRARALLL S

Qe 9 %

MV —2023/11/17
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Advanced Concept Training — Steel code check

EXAMPLE 3: catalogue block

Example: " Catalogue block parametric.esa"

We will parametrize the length and cross section dimensions of a simple concrete beam supported on two

ends.

Project data:

Parameters

Structure type: frame XYZ
Materials: concrete C30/37
Functionality: '‘Parametric Input’

B! Parameters

= -iBFEE A

L - Overspan

H1 - Quter Height
H2 - Inner Height
Htot - Total Height
Lmid - Total Height

L - Overspan

H1 - Quter Height |
H2 - Inner Height

Htot - Total Height

Lmid - Total Height

L - Overspan

Htot - Total Height
Lmid - Total Height

L - Overspan
H1 - Quter Height

e

Lrnid - Total Height

L - Overspan
H1 - Quter Height
H2 - Inner Height

Lmid - Middle Length

2
Name L
Type Length
Description Overspan
Evaluation Value
Value [m] 10,00
Use range

Name H1
Type Length
Description Quter Height
Evaluation Value
Value [m] 5,00
Userange

Name H2
Type Length
Description Inner Height
Evaluation Value
Value [m] 1,50
Userange

Mame Htot
Type Length
Description Total Height
Evaluation Formula
Formula H1+H2
Value [m] 6,50
Userange

Name Lmid
Type Length

Description Middle Length

Evaluation Formula
Formula Lf2
Value [m] 5,00
Use range

Create the following list of parameters by going to "Library" > "Tools" > "Parameters":

Close the window and click on "yes" in the next pop-up window to validate values that are calculated based
on the formula's we chose.

18
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e Filter the input panel "categories" filter on "Import & Blocks" and chose for "Catalogue blocks".
Under "Frame 2D" in "Available groups" chose the first Catalogue block , add a rectangular cross
section and click on "OK". Assign the above parameters as shown below:

Geometry block x

Name BL1
4 Geome...
L[m] L-Overspan v
H1[m] H1-Outer Heigl v
H2 [m] H2-InnerHeigl v
Column CS1-Rectam ¥ ...
Beam €51 -Rectan; v ...

H2 1.500

+

K2

L 10.000

Hi

H1 5.000 ‘

| OK Cancel

° b J
¢ Input the frame on coordinates "0 0 0" and add hinged supports on the bottom of the columns:

b

Anytime the parameters are changed in the project, the dimensions of the block will change along
and you can insert a new block in the project with those new parameters:

B! Catalogue block *
HEIEGIFE «2 0O wD
BL Name BL

4 Geometry

L[m] L -Overspan
H1[m] H1-Outer Height
H2 [m] H2 -Inner Height
Column €51 - Rectangle (500; 300)

Beam C51 -Rectangle (500; 300)

| Mew  Insert Edit = Delete oK |
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Advanced Concept Training — Steel code check

¢ We want a grid now that changes along with the parameters so we can quickly see what block was
inserted. Filter the input "Categories" filter on "Grids & Storeys", chose for "3D line grid" and assign

the below parameters to define a parametric grid:

3D Line grid

Inputdata Drawing setup

W

@ s
l, (O) ~ Py
© Qe o
DIRX [M] DIRY [M] DIRZ [M]
Type Span v Type Span v Type Span
Name X[m] dx[m] Rep SL Name Y[m] dy[m] Rep SL Name Z[m] dz[m] Rep SL

25 A 0,000 no v 1 [:]o,ooo no 1 a 0,000 no v

2 B 5,000 Lmid v 1 no v >/ 0,000 0,000 v 0 2 b 5,000 Hi-.v1 no v

3l ¢ 10,000 [Lmid.¥ 1 no v 3[c Jeseo H2-lva no v

# 0,000 0,000 ¥ 0 v # 0,000 0,000 ¥ 0 v
Generate name automatically &4 Generate name automatically 4 Generate name automatically

Rotation 0,00 deg Refresh names
Name Grid1 Type Cartesian
0K Cancel Apply
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EXAMPLE 4: plate on subsaoil

Example: "Subsoil plate parametric.esa"

We will parametrize the length and cross section dimensions of a simple concrete beam supported on two
ends.

Project data:

e Structure type: general XYZ
e Materials: concrete C30/37
¢ Functionality: ‘Parametric Input'

Create a plate on a subsoil with the below initial parameters:

MV —2023/11/17
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Advanced Concept Train

ing — Steel code check

e Go to "Libraries" > "Tools" > "Parameters" and add the below parameters:

B! Parameters X B! Parameters X
-1 G Al -7 B iRFE A Y
W-Width | Name W W - Width Name Send
ickness slal Type Length T-Thickness slab Type Length B
Tsub - Thickness sub... Description Width Tsub- Thickness sub... Description Endpoint subregion
Ssub- SlzesuhTegmn Evaluation Value v Ssub - Size subregion Evaluation Formula v
zstart -EStarlFamt sU... Value [m] 3,00 Formula Sstart+Ssub
end - ndpumtlsub... Userange Value [m] 2,00
SVstart - Startpoint v... Vstart - Startpoint v. v
SVend - Endpoint ver... SVend - Endpointver... E—
L-Length L -Length
P-Load on plate Actions P-Load on plate Actions
Ps - Load on subregi... Validate === Ps - Load on subregi... Validate »>>
New | Insert | Edit | Delete Close New Insert Edit Delete Close
(81 Parameters X 3 Parameters X
g ARFE A S\ C - LAl
Name T W - Width Name SVstart
T - Thickness slab Type Length e T - Thickness slab Type Length v
sub - .K ness sul Description Thickness slab Tsub - Thickness sub... Description Startpeintvertical subregion
:sut::t- S:t:.:u”fefl ; e - SEE b TR Evaluation Formula ~
e sl Value [m] 0,20 Sstart - Startpoint su...
Send - Endpointsub... ——— Formula W/ZSeub/s
SVstart- Startpoint v. e e S DI 00
SVend - Endpoint ver... TSvend ndpointwe Userange
L-Length i L-Length
P-Load on plate Actions . P Load on plate Actions
Ps - Load on subregi... e Ps - Load on subregi validate >>>
New | Insert | Edit | Delete Close New | insert | E Delete Close
»l
81 Parameters XK parameters x|
HEiRBEFE M ~ T E-IEBEFE a - Y
W -Width Name Tsub W - Width Name $Vend
= Type Length ¥| | T-Thicknessslab Type Length |
Tsul s ickness si Description Thickness subregion Tsub - Thickness sub... Description Endpointvertical subregion
Ssub - Size subregion Evaluation Value v| | Ssub-Size subregion Evaluation Formula !
Sstart - Startpoint su... i
P Value [m] 0,40 Sstart- Startpoint su... Formula Wi2+Ssubj2
Send - Endpoint sub... Userange Send - Endpointsub... iy
SVstart - Startpointv... Value[m] 2,
SVend - Endpointver... Use range:
L-Length = L-Length
P-Load on plate Actions P-Load on plate Actions
Ps - Load on subregi... Validate >>> Ps - Load on subregi... Validate >>>
New  Insert Edit | Delete Close e e Close
(81 Parameters Xt Parameters x|
& ARFE A 4 E-iBFE >y
W -Width Name Ssub W - Width Name L
T - Thickness slab Type Length T-Thickness slab Type Length
Tsub - Thickness sub Description Size subregion Tsub - Thickness sub... Description Length
Evaluation Value v Ssub - Size subregion Evaluation Value v,
zsta‘;t —ESt:rlpm(nt s: Value [m] 1,00 Sstart - Startpoint su... Value [m] 7,00
end - Endpointsub... Send - Endpoint sub...
N Use range Useran, v
SVstart- Startpoint v... + Range SVstart - Startpointv... B
3 -
SVend - Endpoint ver... 5 N SVend - Endpoint ver... Range
L -Length Mlmum- E‘valuanun Value v [~ Length Mimum Evaluation Formula v|
P -Load on plate Minimum [m] 6,10 P Load on plate Minimum Formula Ssub+Sstart
Ps- Load on subregi... Maximum Evaluation Formula B {— Minimum [m] 2,00
Maximum Formula W Maximum Evaluation Value i
Maximum [m] 3,00 Maximum [m] 1000000,00
Actions Actions
| Validate >>> Validate >>>
New | Insert | Edit | Delete Close New  Insert | Edit = Delete Close
[W 1 Parameters be W Parameters X
- IBFE L PR E A ¥
W -Width Name Sstart W - Width Name P
T - Thickness slab Type Length T-Thickness slab Type Surfaceload v
Tsub - Thickness sub... Description Startpaint subregion Tsub- Thickness sub... Description Load on plate
Ssub_Size subr Evaluation Value = suhn_'egmn Evaluation Value |
Value [m] 1,00 Ss[artrﬁtarlplumtiuh. Value [kKN/m?2] 2,00
Send - Endpoint sub...
- Use range . Use range
SVstart- Startpoint v... SVstart - Startpointv...
SVend - Endpointver... SVend - Endpoint ver...
L - Length
P - Load on plate Actions
Ps - Load on subregi... Validate >>> ©0ad on subre; Validate >>>
New | Insert | Edit | Delete Close New  Insert = FEdit = Delete Close
W1 Parameters X
5 iEFE w * ¥
W -Width Name Ps
T - Thickness slab Type Surfaceload v
Tsub - Thickness sub... Description Load on subregion
Ssub - Size subregion Eralmnonivalis v

Sstart - Startpoint su...
Send - Endpointsub...
SVstart - Startpoint v...
SVend - Endpointver...

New | Insert | Edit

Value [kN/m*2] 4,00

Use range

Validate >>>

Delete Close

22
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Go to "Libraries" > "Tools" > "Parameters template set" and add one set for geometrical parameters and one
set for load parameters:

B} Parameter set X | WY Parameter set *
S lLiFE a2 O mBd m Y EIEFE «»~ 0 @B A v Y
Param5et
4 Parameters 4 Code Name 4
—
W Branch Level 1
BT Branch Level 2
P Tsub Branch Level 3
b Ssub 2 Patameters
I Sstart PP
L P Ps
v v
| New  Insert Edit Delete Close | Mew  Insert | Edit = Delete Close )

o Now assign the parameters to the proper properties in the model as shown below:
A
NODE (1) AN
]

Name N4

¥ GCS COORDINATE

Y[m] W-Width=3, ...

Z[m] 0,000

¥ UCS COORDINATE
ux[m] 0,000
uy[m] 3,000

uz[m] 0,000

¥ 2D MEMBERS

2D member

o
NODE (2) (A
=

¥ GCS COORDINATE
X[m] L-Length=

Y [m]
Z[m] 0,000
¥ UCS COORDINATE
ux[m] 7,000
uy [m] hd
uz[m] 0,000

¥ 2D MEMBERS

2D member
A
NODE (2) (A
¥ GCS COORDINA
¥ [m]
Z[m] 0,000

¥ UCS COORDINATE
ux[m] 2,000

uy[m] hd

uz[m] 0,000

‘w 2D MEMBERS

2D member
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Advanced Concept Training — Steel code check

o
NODE (2) A

¥ GCS COORDINATE

Z[m] 0,000
¥ UCS COORDINATE
ux [m] 23
uy [m]
uz [m]
¥ 2D MEMBERS
2D member
o
NODE (2) A
[
¥ GCS COORDINATE
X[m] MIXED
Y[m] SVend-Endpo...
Z[m] 0,000
¥ UCS COORDINATE
ux[m] MIXED v
uy[m] 2,000
uz[m] 0,000
¥ 2D MEMBERS
2D member
&
2D MEMBER (1) ]
A E 8 4LAas
Name S1
Layer Layerl o=
Element type Standard T4
Element behaviour ~
Type plate (90) T4
Material €30/37 v =
o

Thickness lype constant

IThicknessTh. [mm] T-Thicknesss... I
LCSangle [deg] 0,00

!

SUBREGION (1) )

ar—AN =

Material C30/37 N

Thickness [mm] Tsub

Member system-pl... Bottom v
Eccentricity z[mm] 0
2D member
¥ |LLUSTRATION GROUP
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e Also add a surface load on the slab in different load cases and subregion and make the value

parametric as shown below:

P

v~

miow B @@ e

SURFACE LOAD ON 2D (1) N

& =
Direction Z W
Type Force v

I Value [kN/m*2] P-Load on pla... I

2D member
Loadcase P-Selfw ... E

¥ GEOMETRY
System LCS

<

<

Location

mow 0@ m e

SURFACE LOAD ON 2D (1) g
L ]
#a
Direction Z a
Type Force N

Value [kN/m*2] Ps-Loadons ..

Load case Q il —
w» GEOMETRY
System LCS
Location W

¥ |LLUSTRATION GROUP

e Save the project and afterwards the project is parametrized via "File" > "Template manager" from the

main menu.

MV —2023/11/17

25



Advanced Concept Training — Steel code check

EXAMPLE 5: Cellular beam

Example: "Cellular beam parametric.esa"

Project data:

e Structure type: general XYZ
e Materials: steel S235
e Functionality: '‘Parametric Input'

Create a beam with the below initial properties:

New cross-section

Available groups

I Profile Library
.Geumelr\c shapes
[) Numerical

5+ General

I Pairs

I Closed

I Haunch

T Welded

TT sheet welded
J_Eul\drm beams
T thin-walled geometric
I Fabricated

Z Virtual joists

: Westok

Igh

AVAILABLE ITEMS OF THIS GROUP

TEODQOeT

L
=

Items in project
CS1 - IPE240

26

A

r
8 Cross-section

4 2 Picture

Cross-section layout and dimensions

4 Parameters

4 General

AutoDesign constraints.

4 Buckling curves
Edit buckling curves
Flexural buckling y-y d
Flexural buckling z-z d
Lateral torsional buckling Default

Export

Name €52
Type I gh
Detailed 300; 300; 25; 20; 12; 12
Shape type Thick-walled
Initial shape Not available

Material 5235 Wiee
H [mm] 300

Draw colour Normal colour v

cotour [N

Fabrication general v

Update ‘ Document

OK ‘ Cancel

MV —2023/11/17



e Go to "Libraries" > "Tools" > "Parameters" and add the below parameters:

MV —2023/11/17
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Advanced Concept Training — Steel code check

[ Parameters X (W7 Parameters
&-lZNFE Al v v =B E A Y
h - height profile Name h h - height profile Name L
b - width profile Type Css length v/ | b - width profile Type Length
d - web thickness Description height profile d - web thickness Description Length beam
d1-flange thickness . d1-flange thickness .
Evaluation Value v Evaluation Value v
d2 - fillet d2 - fillet
L- Length beam Value [mm] 300,0 L- Length beam ] Value [m] 6,00
D - Diameter borehole Userange D - Diameter borehole Userange
x - start borehole x - start borehole
a - amount of boreholes Actions a - amount of boreholes Actions
dx - distance between boreholes Validate >>>| | dx - distance between boreholes Validate >>>
L New Insert Edit Delete Close J New Insert Edit Delete Close
[ Parameters X [ Parameters X
= fEFE A i E-IZFE Al vy
h - height profile Name b h - height profile Name D
b - width Proflle Type Css length v|| b - width profile Type Css length
:]-. wﬂeb thlct:r'le:s Description width profile d - web thickness Description Diamater borahole
- flange thickness . - i
g Lletg Evaluation Value ¥ :: i 2::? itz Evaluation Value v
L- Length beam Value [mm] 200,0 - Value [mm] 150,0
D - Diameter borehole LR D - Diameter borehole Use range
x - start borehole x - start borehole
a - amount of boreholes Actions a - amount of boreholes Actions
dx - distance between boreholes Validate >>> || dx - distance between boreholes Validate >>>
L New Insert Edit Delete Close || New | Insert Edit Delete Close
|87 Parameters X ® | Parameters X
- IBFE A v Y FEI1 3B Y
h - height profile Name d h - height profile Name X
b - width Proﬁle Type Css length ¥ b - width profile Type Length
:1 wab thlctl;l?e:s | Description web thickness d - web thickness Description start borehole
-fange thickness . - i
d2 - fillet Evaluation Value || :; ;ilﬁztge thickness Evaluation Value v
L-Length beam Value [mm] 12,0 -zt e Value [m] 0,15
D - Diameter borehole Userange D - Diameter borehole Userange
x - start borehole x - start borehole 4 Range
a - amount of boreholes Actions a - amount of boreholes Mimum Evaluatic Value v
dx - distance between boreholes Validate >>> || dx - distance between boreholes Minimum [m] 0,00
New Insert Edit Delete Close Maximum Evaluz Formula ¥
f \ i L/2-D
|87 Parameters X Maximum Formu L/
™ Maximum [m] 2,85
g -8 L,' m- Q Al vy Actions
h - height profile Name d1 Validate >>>
b - width profile Type Css length v
LE “’ffb thi‘t"e:S Description flange thickness | Hew | Insert | Edit JEREICS o |
1- thi ,
- ﬂ\;:tge — Evaluation Value ¥|| [87 Parameters X
Lol Value [mm] 20,0 E _; L’l m_ @ All A §
= u
D- Dlam:ter:olrehole serange h - height profile e &
x - start borehole ;
a-amount of boreholes Actions b Proﬁle Type Integer
dx - distance betw borehol . oD Description amount of boreholes
x - distance between boreholes Validate >>>| | 41 - flange thickness Evalustion Value B
valuation
New Insert Edit Delete Close ||d2-fillet TG
= = = | L-Length beam alue
! Parameters X |- Diameter borehole Use range
" x - start borehole
-i £ All v - q
‘hgh AnhLI ;I: 8 y - amount of boreholes Actions
b_ e.;gtht prc:‘: € Name d2 dx - distance between boreholes Validate >>>
- width profile Type Css length ] .
d - web thickness Description fillet New | Insert Edit Delete Close
d1-flange thickness [— |
[dz-filletg I Evaluation Value ¥|| B! Parameters X
Tl Value[mm] 120 FEITS B .Y
D - Diameter borehole Userange h - height profile Name dx
x - start borehole B hIE ]
pronie Type Length L4
a - amount of boreholes Actions d - web thickness w =
i . Description distance between boreholes
dx - distance between boreholes Validate >>>|d1 . flange thickness .
L d2- fillet Evaluation Formula v
New Insert Edit Delete Close - Tl *
e lbea Formula (L-2*x)/(a-1)
D - Diameter borehole value[m] 1,14
x - start borehole Use range
a - amount of boreholes Actions
x - distance between boreholes I validate >>>
New Insert Edit | Delete Close

28
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e Apply the below parameters to the cross section:

87 Cross-section X

Name CS1
Selector switch

Type | gh

Detailed 300; 200; 20; 12; 12; 12

Shape type Thick-walled
Initial shape Available
4 Parameters

Material 5235 i

H[mm] h-height profile

B[mm] b-width profile

ta [mm] d1-flange thickness

s[mm)] d-web thickness

ts [mm] d2 -fillet

th [mm] d2-fillet

€ € ¢ ¢ < <

4 General
Draw colour Normal colour v
colour I
AutoDesign constraints
Fabrication general v

ta 20

4 Buckling curves
Edit buckling curves
Flexural buckling y-y d

B 200 Flexural buekling z-z d

Export Update Document
4 = Picture Initial shape 3

Cross-section layout and dimensions o E=nc=

e And parametrize the length of the beam:
' A

NODE (1) [\’

% | &

Name N2

¥ GCS COORDINATE
IX[m] L - Length beam ... I

Y[m] 0,000
Z[m] 0,000
¥ MEMBERS

Member

e Set the input panel "Categories" filter to "1D member" and chose for "Opening on 1D". Apply the
below parameters in the dialogue, click on "OK" and select the beam.

[®] Member1D opening X

Name OM1
Shape Circular 7

4 Circular
Diameter [mm] D - Diameter borehole
No of edges 20
4 pPosition y/z

Alignment Centre

Perp.offset[mm] 0
Orientation Y
Beta [deg] 0,00
Depth Full v
P Calculation
4 Geometry
Coord. definition Abso
Position x [m] X - start borehole

Origin From start

€ < < <

Repeat (n) a-amount of boreholes
Regularly
Delta x [m] dx - distance between boreholes v

OK I Cancel
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e Goto "Libraries" > "Tools" > "Parameters template set" and make a set of parameters for the cross

section, the geometry and the web openings: _
|8 ' Parameter set X |
HARFE «~ O =B A vy
Profile

Geometry
Web openings

Name Profile
Use 3D preview
Check page
Info
Picture
lcon
Code Name
Branch Level 1
Branch Level 2
Branch Level 3
4 Parameters
P b
bd
P d1
P d2
Ph

\New Insert Edit = Delete

Close
- |

Enable 3D preview. Afterwards you can go to "File" > "Template manager" to change parameters and have a
preview of the adjustments:

l [E7 Project X |

Profile Geometry Web openings

SAMPLE PICTURE
Ia -amount of boreholes 3 I

D - Diameter borehole [mm] 150,0
x - start borehole [m] 0,15

e &K

OK Cancel Apply
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EXAMPLE 6: Reinforcement on beam

Example: "Reinforcement beam parametric.esa"
Project data:

e Structure type: Frame XZ
e Materials: Concrete C30/37
¢ Functionality: ‘Parametric Input'

Create a multispan beam with the below initial properties:

| 3000 3000

Rectangle (400; 300)

=Y Rectangle (400; 300)

|
AN JAN

Type "reinforcement on whole beam" in the Scia Spotlight and add some reinforcement bars on the beam
with the below scheme:

2d16,0 2d16,0
1d16,0 1d16,0
N /
/1:1 //\
\ 1d16,0 \ 1d16,0
2d16,0 2d16,0
2x11d8,0-300 . 2x11d8,0-300
(O o‘\
o] L
\O O./
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Advanced Concept Training — Steel code check

e Goto "Libraries" > "Tools" > "Parameters” and add the following parameters to the model:

Ltot - Length beam

& | Parameters X |® | Parameters X
g-IBFE A v Y gIRFE A v Y
H - Cross section height Name H H - Cross section height Name Q@
W - Cross section width Type Css length W - Cross section width Type Line load
L= s Description Cross section height L1-First span Description Variabel load
L2 - Second span . L2 - Second span .
Evaluation Value 7] Evaluation Value v

Ltot - Length beam

Ltot - Length beam
Q - Variabel load

Value [mm] 300,0

Q- Variabel load value [mm] 400,0 S Variabel load Value [kN/m] -2,00
Dtop - Diameter top bar Userange Dtop - Diameter top bar Userange
Dbot - Diameter bottom bar Dbot - Diameter bottom bar
Ds - Stirrup diameter Actions Ds - Stirrup diameter Actions
Sdist - Stirrup distance Validate >>>| | Sdist - Stirrup distance Validate >>>

New | Insert Edit Delete Close New Insert = Edit | Delete Close
& | Parameters X |# | Parameters X
H AR E A v Y HEEFE A vy
H - Cross section height Name W H - Cross section height Name Dtop
W - Cross section width Type Css length W - Cross section width Type Reinforcement diamet
(L= irepem Description Cross section width Ll = AIFsit Ty Description Diameter top bar
L2 - Second span . L2 - Second span )

Evaluation Value 7] Evaluation Value v

Ltot - Length beam
- Variabel load

Value [mm] 16,0

W - Cross section width

L1- Firstspan

L2 - Second span
Ltot - Length beam
Q - Variabel load

Type Length
Description Firstspan
Evaluation Value v
Value [m] 3,00

Dtop - Diameter top bar Userange Dtop - Diameter top bar Userange

Dbot - Diameter bottom bar Dbot - Diameter bottom bar

Ds - Stirrup diameter Actions Ds - Stirrup diameter Actions

Sdist - Stirrup distance Validate >>>| | Sdist - Stirrup distance Validate >>>
New | Insert Edit Delete Close New | Insert Edit Delete Close

|8 Parameters X || [E7parameters X

& -iEFE A v Y & -EEFE A v Y

H - Cross section height Name L1 H - Cross section height Name Dbot

W - Cross section width
L1- Firstspan

L2 - Second span

Ltot - Length beam

Q - Variabel load

Type Reinforcement diamet
Description Diameter bottom bar
Evaluation Value v

Value [mm] 12,0

Ltot - Length beam

Dtop - Diameter top bar Userange Dtop - Diameter top bar Userange
Dbot - Diameter bottom bar Dbot - Diameter bottom bar
Ds - Stirrup diameter Actions Ds - Stirrup diameter Actions
Sdist - Stirrup distance Validate >>>|| Sdist - Stirrup distance Validate >>>
New  Insert Edit Delete Close New | Insert Edit Delete Close
[ 7 Parameters X || [E7parameters X
g -iEFE A v Y iR E A +Y
H - Cross section height Name L2 H - Cross section height Name Ds
W - Cross section width Type Length W - Cross section width Type Reinforcement diamev
L1-Firstspan Description Second span L1-Firstspan Description Stirrup diameter
2 Secondspan Evaluation Value V|| Second span Evaluation Value v

Ltot - Length beam

Ltot - Length beam

Formula L1+L2

Q - Variabel load

Dtop - Diameter top bar
Dbot - Diameter bottom bar
Ds - Stirrup diameter

Sdist - Stirrup distance

New  Insert Edit Delete

32

Value [m] 5,00

Userange

Actions

Validate >>>

Close

Q - Variabel load Value [m] 2,00 Q - Variabel load Value [mm] 8,0
Dtop - Diameter top bar Userange Dtop - Diameter top bar Userange
Dbot - Diameter bottom bar Dbot - Diameter bottom bar
Ds - Stirrup diameter Actions le _Stirrup diameter Actions
Sdist - Stirrup distance Validate >>> || Sdist - Stirrup distance Validate >>>
New | Insert Edit Delete Close New  Insert Edit Delete Close
[ Parameters X [8 ] Parameters X
" -
C = vy 5 EEFE A v
H - Cross section height Name Ltot H - Cross section height Name Sdist
W - Cross section width Type Length W - Cross section width Type Length
L1-Firstspan Description Length beam LL-Firstspan Description Stirrup distance
| 2 - Second span . L2 - Second span .
Evaluation Formula ] Evaluation Value v

Ltot - Length beam

Q - Variabel load

Dtop - Diameter top bar
Dbot - Diameter bottom bar
Ds - Stirrup diameter

Sdist - Stirrup distance

Value [m] 0,30

Userange

‘Actions

Validate >>>

New  Insert Edit Delete

Close
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Select the properties of the elements in the model and assign the corresponding parameters:

2d16,0 2d16,0
/ / 1d16,0 / 1d16,0
L&X L rear 1 71 1T T 1
T T TR T T INT T 7
\ 1d16,0 \ \ 1d16,0
2d120 2d12,0
. 2x11d8,0-300 2x8d8,0-300
2d16,0 2d16,0

N 1d16 0

ﬁ—f\ [ T [ 1

/ 1d16,0
\

|
[ [ T [T 1

\ \ 1d16,0
2d12,0

2x11d8,0-300

\ \ 1d16,0
2d12,0

2x8d8,0-300

N / 14160 14160
ﬁ—uv A Y A O
e S I N A
\ 1160 \ \ 10160
2d12,0 2d12,0
. 2x11d8,0-300 2x8d8,0-300
2160 24160
N / 1d16,0 /' 1d16,0
i~y O 0 O
=X T T [ T 1 T
\ 1d16,0 \ 14160
2x11d8,0-300 2x8d8,0-300

MV —2023/11/17

©
#

o

NODE (1) (A

* &

Name

¥ GCS COORDINATE

N2

| X[m]

L1-Firstspan=3...

Z[m]
¥ UCS COORDINATE

ux [m]

uz [m]
¥ MEMBERS

Member

Member

o

0,000

3,000
0,000

NODE (1) A

#| &

Name

¥ GCS COORDINATE

N3

X[m]

Ltot - Length bea ... I

Z[m]
¥ UCS COORDINATE
ux [m]
uz [m]
¥ MEMBERS
Member

0,000

5,000
0,000

REINFORCEMENT LAYER (2) A

% @ @
Type of zone

Detailing

Position number

Material

longitudinal reinfor ...

oD,

B 5008 N e

Diameter [mm]

Dtop - Diameter t... I

Number of bars
Area [mm"2]

Master stirrup

2

REINFORCEMENT LAYER (2) Q

A
Type of zone
Detailing
Position number

Material
Laterlal

longitudinal reinfor ...

Qo

—]

B 500B N e

Diameter [mm]

Dbot - Diameter ...

Number of bars
Area [mm*2]

Master stirrup

2
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Advanced Concept Training — Steel code check

2d16,0

REINFORCEMENT LAYER (2)

7| @ o
Typeof zone  stirrups
Detailing (O )
Position number
Material B 500B

2d16,0
N / / 1d16,0
ﬁ N
N P2y

1d16,0
/

\ \ 1d16,0
2d12,0

\
\ \ 1d16,0
2d12,0

I 2x8d8,0-300 I

Diameter [mm]

Stirrups covers [mm] 30,0

Calculation of cuts nu... Automatic

2x11d8,0-300

B | Cross-section

4 % Picture U Fibres = Brief

Cross-section layout and dimensions

B 300

H 400

Typestirrup  single

Stirrups distances [m] J| Sdist- Stirrup dis...
A

Real distance [m]

Diameter of mandrel ... 2,5

Name CS1
Selector switch
Type Rectangle
Detailed 400; 300
Shape type Thick-walled

4 Parameters

H[mm] H-Cross section height v

B [mm] W-Cross sectionwidth v

—
oe—

Ds - Stirrup diame...

4 General
Draw colour Normal colour ¥
colour [N
AutoDesign constraints
Fabrication concrete =
4 Concrete
Curve dividing 36
Edit joints
Edit cuts
4 Fibres and Parts
Fibre text zoom 1.0 v
Edit named items
4 2D FEM analysis

Export Update Document

oK Cancel

-2,00
-2,00

Al

LINE LOAD ON 1D (2)

=3
2d16,0
™N / 1d16,0
Lv yl | I‘ |
N N |

1d16,0
2d12,0

2x11d8,0-300

16,0
1d16,0
I [ [ W] 1
N T 1
=

2d12,0
2x8d8,0-300

34

v
7

o
S
fl\l

Direction Z %

Type Force v

Angle [deg]
i Distribution  Uniform v
e Value - P [kN/m] Q- Variabel load ...
—
Load above joint CD
Load case Q-var o=
: Member 4
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e Goto "Libraries" > "Tools" > "Parameters template set" and create a set for the geometry, cross
section, reinforcement and the loads. They are now changeable in the project template settings
under "File" > "Template manager":

Geomelry Cross section Reinforcement  Loads Geometry Cross section Reinforcement  Loads Geometry Cross section Reinforcement | gads Geometry Cross section Reinforcement  Loads
LL-First span [m] 3,00 H - Cross section height [mm] 400,0 Dbot -Diameter bottom bar [mr 12,0 Q - Variabel load [kh/m] -2,00
L2- Second span [m] 2,00 W - Cross section width [mm] 300,0 Ds - Stirrup diameter [mm] 8,0

Dtop - Diameter top bar [mm] 16,0
Sdist - Stirrup distance [m] 0,30

e Save the project as a template. You simply do this by saving the project in the template folder. By
default this should be:
C:\Users\*YOURUSERNAME* \Documents\ESA*XX.X*\Templates
Or check the location here in the global Ul settings:

Global Ul settings X

Environmentl Templates & directories |Other Debugging tools

TEMPLATES
Print picture path  aphicTemplates\A4_Portrait_SciaLogo.epd

Overview drawings manager C:\Users\martijn\ESA22.1\User\GraphicTemg

PROGRAM DIRECTORIES*

|Show directories for User Templates v

Directories X b ¥
C:\Users

e Now you can easily open this file from the project browser:
[J Project manager

A New project New Project from Template
3 Enter search term: | Seqrch for project ]
" New from template -
n |Name | Date Size
4 -00-
@ Recerit projects IS User Templates ‘ 1/1/1601 1:00:(
I‘ 2~ Reinforcement beam parametric.esa |9/29/2023 1:32 964 kE
E Browse...
4 m System Templates 1/1/1601 1:00:(
4 @ Standard templates 3/27/2023 4:43
B Tutorials
D> m Eurocode 3/27/2023 4:43
£l Learning Centre > P& IBC 3/27/2023 4:43
4 @ Parametric projects 3/27/2023 4:43
D @ Concrete Structures 3/27/2023 4:43
> P& User templates 7/21/2023 4:05

And everytime you do so you will be asked what you want to set as values for the parameters:

[ Project X
Geometry Cross section Reinforcement Loads Project settings
SAMPLE PICTURE
L1-Firstspan [m] 3,00
L2 - Second span [m] 2,00

DESCRIPTION

Jo
Jo
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EXAMPLE 7: Water and ground pressure from soil

Example: "Soil parametric.esa"

Project data:

e  Structure type: General XYZ
e Materials: Concrete C30/37
e Functionality: '‘Parametric Input'

Create a rectangular concrete basement with 2D elements and below dimensions.
Add a borehole profile on coordinates "0 0 0";

2

3000

-,

We are going to let the water pressure and soil pressure depend on the height of both the geological profile
aswell as the water level. Create a load case for each and apply soil and water pressure. Make sure all loads
are pointing inwards and possibly switch orientation if this is not the case:

1=
. 2D MEMBER (1) A
= e
Name S3
Layer Layerl o=
Elementtype Standard £z
Element behaviour v
Type wall(80) v
Shape
Material ~ €25/30 Vo=
FEM model Isotropic V%
FEM nonlinear model none v
Thickness type  constant v

Thickness Th. [mm] 200

36

OK

Cancel

ST At P NI

Member system-pla... Centre v
= T Eccentricity z[mm] 0
B Surface force e
LCS type  Standard v
Name SF9 wap orientation  @l[Y)
Direction Z
P F LCS angle [deg] 0,00 =
Type Soil pressure
Coeff 0,330 3DWind  ( )
- | Borehole profile BH1 ¥ STRUCTURAL MODEL
e o 4 Geometry Mode Manual iV
./'J SystemiLes Priority definition v
Location Length .
Priority value
Perp. alignment  default v
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e (o to "Libraries" > "Subsoil and foundation" > "Subsoils" in the main menu and add a number of
subsoils to the database with different values for C1z. Add one "Dummy" subsoil on top of the list
and enable the "Selector" option, this soil will serve as our toggle switch:

[E 7 Subsoils X
BEELIFE «a» O AwBD A v Y
SELECTOR - NEN 6740 Name SELECTOR
Gravel/Slightly silty/Mo... Seleamraniiar
Gra\;jel/\l/ery sﬂt;:;fModer... Description NEN 6740
Sand/C e.:an/Mo erate- ... C1x [MN/m#3] 1,0000e+00
Loam/Slightly sandy/M... 1 00000400
A +

Clay/Clean/Moderate - ... Cly [MN/m*3] 1, €
Clay/slightly sandy/Mo... Ciz Flexible
| Clay/Organic/Moderate ... Stiffness [MN/mA: 1,0000e+00 |
Peat/Moderate preload... C2x [MN/m] 0,0000e+00 ;
|

New | Insert | Edit | Delete Close |

e Goto "Libraries" > "Subsoil and foundation” > "Geologic profiles" from the main menu and add a
number of profiles. In this example we are going use these profiles to switch between water levels so
therefor use the same ground properties but change height of water level for each profile. Add one
"Dummy" profile on top of the list and enable the "Selector" option, this profile will serve as our
toggle switch:

[ 1 Geologic profiles X

BELIFE &« O wB A v Y
'SELECTOR :

GP1-water 0

GP1- water-1

GP1 - water-2

GP1 - water-3

‘%Thickness =10.00[m], Edef -
Name SELECTOR
Selector switch
Water level [m] 0,000
‘ Non-compressibl |
4| ayers ‘
> |

New  Insert Edit Delete Close |

e Goto "Libraries" > "Tools" > "Parameters" and define the below parameters:

B Parameters X B | Parameters X i ' Parameters X
= EEEE A M HERFE A * Y =ik E A v Y
Gl-Groundlevel Name Gl Gl-Ground level Name Sub Gl - Ground level Name Sup
S=CELE F(EL Type Length Sub - Geological profile Type Library i [Sdk=Genkagica proflley Type Library v
- BT Description Ground level Sup- Surface support Description Geological profile | | SUP Surfacesupport | Description Surface support
Evaluation Value v Library Geologic profiles v Library Subsoils v
Value [m] 0,00 Value SELECTOR v Value SELECTOR - NEN v
Userange Alternative GP1-water0 v Alternative Clay/Organic/Mocv,
- Select Alternative: Select Alternative: -
Actions i . )
. Alternative no. 1 GP1-water 0 Alternative no. 1 Gravel/Slightly silt
Validate >>> :
Alternative no. 2 GP1-water-1 Alternative no. 2 Gravel/Very silty/M
New | Insert Edit Delete Close Alternative no. 3 GP1-water-2 Alternative no. 3 Sand/Clean/Moder
Alternative no. 4 GP1-water-3 Alternative no. 4 Loam/Slightly san

|
1 /i
| Actions ‘ Alternative no.5 Clay/Clean/Moder:

| Validate >»: Alternative no. 6 Clay/Slightly sand

Alternative no. 7 Clay/Organic/Mod:

New  Insert Edit Delete Close .
Alternative no. 8 Peat/Moderate pre

Actions

Validate >>>

New Insert = Edit = Delete Close

For the soil and geological profiles chose all the options from the list you defined under "select alternative".
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o Now apply the correct parameters to the variables in the model as shown below:

=
—

BOREHOLE PROFILE (1) (A
4 =
D
Name BH1
Coord X[m] 0,000
CoordY[m] 0,000

CoordZ[m] Gl-Ground level ...

Results only m

Geological profile ~SELECTOR v o=
Sand-Gravel Pile () )

U

3

SURFACE SUPPORT ON 2D (1) Q

=R
Name SS1

Type Individual e

Subsoil ~ SELECTOR- ...~ &=

2D member

e Goto "Libraries" > "Tools" > "Parameters template set" and define one set of parameters.
e Goto "File" > "Template manager" and set the below values for the parameters:

Ground parameters

Gl - Ground level [m] -1,00
Sub - Geological profile SELECTOR - GP1 - water -1 J
Sup - Surface support SELECTOR - NEN 6740 J

38 MV —2023/11/17



e Run the calculation, go to "Results" > "Surface loads" from the main menu and verify the ground load

starts at one meter from the top and the water load starts at two meters from the top:
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kN/m~2
8.47
8.14
7.80
7.47
7.13
6.79
6.46
6.12
5.78

9,32
8,34
7,36
6,38

kN/m~2

540

4,41

3,43

2,45

5.45

1,47

5.02

0,49

4.49

3.96

3.43

2.90

2.38

1.85

1.32

0.79

0.26
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EXAMPLE 8: Layers

Example: "layers parametric.esa"
Project data:

e  Structure type: frame XZ
e Materials: steel S235
e Functionality: '‘Parametric Input'

Create 4 beams supported on hinges:

N
ox

We are going to change the amount of spans by using both the layer visibility and "structural layer only"

property.

Therefor make 4 different layers, one for each span and assign each beam to a different span layer:
L K s
= 1D MEMBER (4) [\
g Ih 7

Layer [ o=

Type N

Cross-section Span3

T

e
>t
>t
>t

—_ Member system-lineat | SPan4

ez[mm] 0
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e Goto "Libraries" > "Tools" > "Parameters" and create the below parameters:

[ | Parameters X || 7 Parameters X
-
s & A v Y B E A vy
—
N - Number of spans i Name N N - Number of spans Name L4
L1- Layer 1 active Type Integer L1- Layer 1 active Type Boolean
L2 - Layer 2 active Description Number of spans L2- Layer2active Description Layer 4 active
L3 - Layer 3 active . | 3 - Layer 3 active .
X Evaluation Value v - | Evaluation Formula v
L4 - Layer 4 active L4 - Layer 4 active ]
S1-Layer Lstructural ... Value 2 S1-Layer 1 structuralo.| Formula N>3
S2- Layer 2 structural ... Userange S2 - Layer 2 structural ... Booleanvalue  no
S3 - Layer 3 structural ... 4 Range $3 - Layer 3 structural ... Actions
S4 - Layer4structural ... Mimum Evaluatic Value v||S4- Layer 4 structural ... Validate >>>
Minimum 0 New | Insert Edit Delete Close
Maximum Evaluz Value v
) |87 Parameters X
Maximum 4
"
Actions = R E A o
validate >>>| N- Number of spans Name S1
L1- Layer 1 active Boolean
New  Insert | Edit Delete Close 190 Ve A Type
Y Description Layer 1 structural only
L3 - Layer 3 acti
B! Parameters x ver=ac !Ve Evaluation Formula v
L4 - Layer 4 active
™
= -ikE A v Y ‘ S1-Layer 1structural... Formula not(L1)
N - Number of spans Name L1 S2 - Layer 2 structural ... Boolean value o
L1- Layer 1 active Type Boolean S3- Layer 3 structural ... Actions
- LayerZactive Description Layer 1active S4 - Layer 4 structural ... validate >>>
L3- Layer 3 active . .
) Evaluation Formula v|| New | Insert Edit Delete Close
L4 - Layer 4 active TEG
S1-Layer 1structural ... IR L |8 ] parameters X
S2-Layer2structural .. ~ Booleanvalue -~ yes
i iRk E A Y
$3- Layer 3structural ... Actions
S4- Layer 4 structural ... Validate >>> N - Number of spans Name S2
N | | eaic | oelet a L1- Layer 1 active Type Boolean
ew nserf i elete ose :
L2-leper Aeeie Description Layer 2 structural only
L3 - L 3acti
[ parameters X SIS !ve Evaluation Formula v
L4 - Layer 4 active 151
E ‘:-: L’l E'” @ All vy ‘ S1- Layer 1structural... Formula not(L2)
N - Number of spans Name L2 S2 - Layer 2 structural .. Boolean value o
L1- Layer 1 active Type Boolean S3 - Layer 3 structural ... Actions
- i n S4 - L 4 structural ... F
2 Layerzact{ve Description Layer 2 active ayer 4structura Validate >>>
L3-Layer3 aCt{Ve Evaluation Fermula v|| New | Insert Edit Delete Close
L4 - Layer 4 active e
S1-Layer 1structural... Rl L= @ Parameters X
$2- Layer 2 structural ... Booleanvalue - yes
g . BRI E A v Y
S3- Layer 3structural ... Actions
54 - Layer 4 structural ... validate >>> N - Number of spans Name S3
g l [ L1- Layer 1active Type Boolean
New  Insert Edit | Delete Close B i
- Lepar daeine Description Layer 3 structural only
L3-La 3acti
[ parameters X yer=ac {Ve Evaluation Formula v
L4 - Layer 4 active
s- '; L" m- Q All v Y S1- Layer 1structural... Formula not(L2)
N - Number of spans Name L3 S2 - Laver 2 structural ... Booleanvalue ~ no
L1- Layer 1 active Type Boolean S3 - Layer 3 structural .. JActions
= S4 - L 4 struct i
Description Layer 3 active BYEREHITEHTE] Validate >>>
Evaluation Formula v[| New | Insert Edit | Delete Close
L4 - Layer 4 active
S1-Layer 1structural ... Formula N>2 [ Parameters X
S2 - Layer 2 structural ... Boolean value no
g . ChA Y v Y
S3- Layer 3structural ... Actions
S4 - Layer 4 structural ... validate >>> 1= Remmlaer Gierans Name $4
4 | [ L1-Layer 1 active Type Boolean
New Insert Edit Delete Close _ o
2= leper desie Description Layer 4 structural only
L3 - Layer 3 active .
. Evaluation Formula v
L4 - Layer 4 active
Formula hot(L2)

S1-Layer 1structural ...
S2 - Layer 2 structural ...

Boolean value no

S3 - Layer 3 structural ... Actions
1S4 - Layer 4 structural ... Validate >>>
New  Insert Edit | Delete Close

With the Boolean for the layers we are changing the visibility, with the Boolean for the structural type we are
going to take a certain beam into account in the analysis or not.
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42

Go to "View" > "Visibility" > "By Layers" from the main menu and apply the layer parameter to the

activity toggle switch:

& | Layer activity X

HIEFES «a2 OO0 atv)
One layer activity Name Settings_2

Settings_2 Span1 L1-Llayerlactive v
Span2 L2-Layer2active v
Span 3 L3-Layer3active v
Span 4 L4-Layer4active v
All layers active
All layers inactive
| New Insert Edit Delete Close )

Go to "Libraries" > "Layers" from the main menu and link the "structural only layer" toggle switch to

the corresponding Boolean parameter:

[ Layers X
Sl Sl - A
Span 1 L1-Llayer1act.. Name Span1
Span 2 L2 - Layer 2 act... Comment
Span 3 L3 - Layer 3 act... @elbnr
Span 4 -
= L4-Layerdact Structural model (JS1 - Layer 1 structural o
Current used activ L1 - Layer 1 active v
New  Insert | Edit Delete Close
[ ] Layers X
iR EW T A +Y
Span 1 L1-Layer1act.. Name Span 2
Span 2 L2 - Layer 2 act... Comment
Span 3 L3 - Layer 3 act... @ty
Span 4 -
pan Le-=leperdae: Structural model | S2 - Layer 2 structural o
Current used acti\ L2 - Layer 2 active v
New Insert = Edit = Delete Close
[ T Layers X
F-IZFES O A v Y |
Span1l L1-Layerlact.. Name Span3
Span 2 L2-Layer2act.. Comment
Span 3 L3- Layer 3 act...
Span 4 L4 - Layer4 act...

Colour
Structural model (JS3 - Layer 3 structural o
v

Currentused activ L3 - Layer 3 active

New  Insert = Edit Delete Close
[ 1Layers X
= fERFES O a v Y
Span 1 L1-Layer1act.. Name Span4
Span 2 L2 - Layer 2 act... Comment
Span 3 L3 - Layer 3 act... sl

4 L4 - Layer 4 act...
s il Structural model (§S4 - Layer 4 structural o
Current used activ L4 - Layer 4 active v
New  Insert Edit = Delete Close
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e The amount of beams in both visibility and analysis now depends on the "span” setting:

&7 Project X

Spans

N - Number of spans 1

SAMPLE PICTURE

Refresh A&

. V.8
4%

N
Il
VA

[RERRAL 4

Qe e QE
- [T

Cancel Apply

7 Project

Spans

N- Number of spans 3

Refresh & &

i

SAMPLE PICTURE

|

Qe e
= I

oK

RRRRALL 4

Cancel

e

Apply
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EXAMPLE 9: Steel hall

Example: "Steel hall parametric.esa"
Project data:

e  Structure type: general XYZ
e Materials: steel S235
¢ Functionality: ‘Parametric Input'

We are going to create a steel hall with a varying amount of frames using the same principle as we used in
the previous example.

Create a frame with the below parameters (search for “catalogue blocks” in the command line and chose for
frame 2D):

Geometry block x|
Name BL1
4 Geome... (=
=
L [m] 10,000 v wy
—
H1[m] 5,000 v .
H2 [m] 1,500 v =

Column CS1-IPE200 ¥ ...
Beam CS1-IPE200 v ...

H2

L 10.000

Hi

H1 5,000

A |
0K Cancel

Afterwards copy the frame a number of times with the multicopy tool, note that the amount of copies you
chose here will be the maximum amount of frames the hall will ever contain.

Also select the top nodes within the multicopy and enable “connect selected nodes with new beams”:

MULTICOPY Number of copies 10 t Connect selected nodes
with new beams
- Insert the very last copy Copy additional data
e
= DISTANCEVECTOR HOW TO DEFINE THE DISTANCE ?
= Define distance by cursor ® between two copies
=
‘ x 0,000 m B Member X
¥ 5 m 5
Type beam (80] v
==} z 0,000 m . e (s0)
v
2] iCrnss—sectinn €52 -HE200A I v
& ™ gLg deg Alpha [deg] 0,00
=
ry 0,00 deg Member system-line at Centre v
A rz 0,00 deg ey [mm] 0
e ez[mm] 0
[hat . LCS standard v
g LCS Rotation [deg] 0,00
FEM standard v
I] type
Layer default =
& b Buckling
= WA
t
Al <]
_ B
i -~ i
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The total structure should look something like this:

45
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e Goto "Libraries" > "Tools" > "Parameters" and create the below parameters:

T - total length

:| Parameters X ] Parameters

B &I E A A AR E A Y

L - span Name L L-span Name Middle

H1 - first height Type Length H1 - first height Type Length

H2 - second height Description span H2 - second height Description X middle

Htot - total height Evaluation Value o Htot - total height Evaluation Formula o
Middle - X middle Value [m] 10,00 ‘Middle - X middle Formula L/2

N - number of frames (e N -number of frames Value [m] 5,00

T - total length

u
S - frame distance S - frame distance S
Actions S1-frame distance Actions
. Validate =>>> 52 - frame distance Validate =>>>
[ New " Insert l[ Edit " Delete l [ Close ] [ New " Insert l[ Edit " Delete l Close
| Parameters X || W7 Parameters x
BEFE A + Y 5 ERFE A v Y
i Name H1 L-span M O
'H1_first height Type Length HL-first height Type Integer
H2 - second height Description first height H2 - second height Description number of frames
Htot - total height Evaluation Value v Htot -total height Evaluation Value v
Middle - X middle Value [m] 5,00 = Value 9
N-number of frames N -number of frames
Use range Use range
T - total length T - total length
5 . 4 Range
S -frame distance S - frame distance
Actions Mimum Evaluation Value v
Validate =>>> Minimum 1
Maxi Evaluation Value v
[ New " Insert " Edit " Delete I Close aximum sva lfa on
- Maximum 9
EI Parameters X
- Actions
FEBFE A vy Validate =>>>
iy Name B  New | Insert | Edit | Delete | a
H1 - first height Type Length ew | nse ! sete 0s€
H2 - second height Description second height | Parameters X
Htot - total height Evaluation Value v
"
Middle - X middle e BiEFE A 2 4 ‘
s
N - number of frames L-span Name T
Use range . .
T - total length H1 -first height Type Length
S - frame distance H2 - second height Description total length
Acti - i .
- it =izl g Evaluation Value v
Validate =>>> i -Xmi
Middle - X middle Value [m] 30,00
[ New " Insert " Edit I Delete Close |phmmumberofframes Userange
v - [T - total length
B Parameters X |['s-frame distance
Actions
~B Al v ‘
& B & Y Validate >>>
L-span Name Htot
H1 - first height Type Length [ New H Insert " Edit H Delete l Close
H2_second h.eight Description total height | @7 Parameters % |
EHtut—totalhelght Evaluation Fermula v .
Middle - X middle Erle F = -EEIFE A 2 4 |
:ftmithl:erofhframes Value [m] 6,50 L-span Name S
-total len -fi i
.gt Use range . fll’SthElghf Type Length
D= A H2 -second height Description frame distance
Actions f
. Htot - total height Evaluation Formula v
Validate  =>> || pigdle - X middle Formula TN
[ New " Insert " Edit l Delete Close ||| N-number of frames Value [m] 3,33
S - frame distance CRIIEe
Actions

46

I New " Insert H Edit " Delete ]

Validate =>>=
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You can already assign “H1” and “Htot” tot the Z-coordinates of the roof and “L” and “Middle” to the X-
coordinates of the frame:

MV —2023/11/17

#|#
NODE (20) A
%
w GCS COORDINATE
X[m] MIXED
Y [m] NXED
Iz [m] H1-firstheight=... I
¥ UCS COORDINATE
ux [m] ~
uy [m] v
uz[m] 5,000
¥ MEMBERS
Member N
Member %
Member s
o | %
NODE (10) A
7
¥ GCS COORDINATE
X[m] Middle - X middle... |
Y[m] MIXED
I Z[m] Htot- total heigh ... I
¥ UCS COORDINATE
ux[m] 5,000
uy[m] MIXED ~
uz[m] 6,500
¥ MEMBERS
Member s
Member N
Member ~
VY F
NODE (10) [A]
%
¥ GCS COORDINATE
X[m] L-span=10,000
Y[m] MIXED
Z[m] H1-first height=...
¥ UCS COORDINATE
ux[m] 10,000
uy[m]  MIXE o
uz[m] 5,000
w MEMBERS
Member ~
Member N
Member Y
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Go to "Libraries" > "Tools" > "Parameters" again and for each copy of a frame you create the below

parameters:

o One that calculates the Y-distance of the frame:

S - frame distance

'S1-frame distance

S2 - frame distance
S3-frame distance

New | Insert | Edit

Delete

B | Parameters X
B EEFE A vy
L-span Name S$1
H1 - first height Type Length
H2 - second height Description frame distance
Htot - total height Evaluation Formula v
Middle - X middle Formula $*1
N - number of frames Value [m] 3,33
T -totallength

Use range

Actions

Validate ===

Close

o One that decides wether the layer should be active or not (in this case as opposed to the
previous example we test if the length of the hall is smaller than the total length):

B | Parameters

X

= fEFE A

v Y

S8 - frame distance
S9 - frame distance
A1 - activity L1
A2 - activity L2
A3 - activity L3
A4 - activity L4
A5 - activity L5
A6 - activity L6
AT - activity L7
A8 - activity L8
A9 - activity L9

New | Insert | Edit

Delete

Name

Type
Description
Evaluation
Formula

Boolean value

A4
Boolean
activity L4

Formula v

S4==T

yes

Actions

Validate ===

Close

o One that decides wether the layer should be of type
give the opposite Boolean and the previous one):

“structural Iayér only” or not (this should

# | Parameters

X

= fEFE A

v Y

AB - activity L8
A9 - activity L9
C1-modellL1
C2 - model L2
C3-model L3
C4-model L4
C5-model L5
C6- model L6
C7 - model L7

:C8-model L8

C9- model L9

New | Insert | Edit

Delete

Name

Type
Description
Evaluation
Formula

Boolean value

cs

Boolean v

model L8

Formula v

S8>T

no

Actions

Validate >=>

Close
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+ Now for each frame assign the correct parameter to the Y-coordinate of the corresponding frame:

A

NODE (5)

& |7

¥ GCS COORDINATE

 man B e

X [m]

o Go to “View” > “Visibility” > “By layers” and set the proper activity parameter to the proper layer:

i

=

Z[m]
¥ UCS COORDINATE
ux [m]
uy[m] 13,333

uz [m]

¥ MEMBERS
Member

B | Layer activity

X

B TERFESD a2 O a

v Y

One layer activity

éSettings_Z

New | Insert

Edit

Delete

Mame Settings_2

L1 yes
L2 Al -activity L1
L3 A2 -activity L2
L4 A3 -activity L3
L5 Ad-activity L4
L& AS -activity LS
L7 A6 -activity L6
L& AT -activity L7
L9 A8 -activity L8

L10 A9 -activityL9

<ele|e|c|c|clc|e]ze

All layers active

Alllayers inactive

Close

e Finally go to “Libraries” > “Layers” and set the proper parameter for the “structural model only”

option:
B Layers e
EIZFESR O A v ¥
L1 yes Name L10
L2 Al - activity L1 Comment
L4 A3 -activity L3 Structural model only €9-model L9 i
Ls A4-activity L4 Current used activity A9 -activity L9 v
Ls A5 - activity L5
L7 AB - activity L6
L8 AT - activity L7
La AB - activity L8
L10 Ag - activity L9
New | Insert | Edit | Delete s
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Y[m] S4-frame distan ...
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XML

SCIA Engineer allows for the exchange of data with third-party applications through the popular and powerful
XML format. Moreover, XML format can be used to develop tailor-made applications that use SCIA Engineer
as a "hidden" engine working on the background and performing calculations of company-specific problems.

The XML file editor is very similar to the Document of SCIA Engineer. The principle is that the user defines
tables describing individual entities of the SCIA Engineer projects and there order. This table-form can be
easily previewed (it is in fact identical to the standard SCIA Engineer document). When ready, the final XML
file contents can be transformed into the real XML format through the export function.

Open example 9 again: “Steel hall parametric.esa”.

Go to “File” > “Export to” > “XML” from the main menu and close the next window where you are asked to
open a XML definition template (we are starting from scratch so this is not required now). You'll then land in
a window where you can set up an XML definition of the project you created. We are just going to add the
parameters of the project to the XML format:

B XML Input / Output Document a X

DOC - Default v .
------ @ Default ‘

New document item

& Default

| D Project

=@ Libraries

- Setup manager

Embed document

1| ~L_J Cross-sections
Etanee ] Material EC
D Materials
Eeace) D Nonlinear functions
Fdit haadar D ucs

Actions El ShearConnectors

<<= Add Close G

Load settings  >>>

Savesettings >>>

Load template >>>

Ready [en]

Once added click on the export button and save the file to a local destination:

B XML Input / Output Document a X
DOC - Defaut vl o []= 0= w0s v W T detau - @
=@ Default
[ parameters Export r-s
[ remr—————" UniquelD. Type Evaluation Formula Us
ran
L {FDIE222B-DAS7 4636-B 05F CCTCICBBD0AA} Lengh Valie Talse
Hi {CCFOEBBD-2B31-4411-85F3 TSATABF2CTDA} Lengh Valie false
Name Parameters
Caption Parameters
Jointtables
Filter All v
H2 {828020CD-85AB-4564-BB99-DBAEATEE9212) Lengh Valie false
Htot {AD2DOFB1-95F9. 4F87-B175-86F0SDECIATD} Lengh Formula Hi+HZ false
Middle {A24AE AB0-0BEB-4BBE- A3DS-933E2CSBEFES} Lengh Formula L2 false
Actions
Refresh =>> Ready [en] " —
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mk:@MSITStore:C:/Program%20Files/SCIA/Engineer2008/ESA.chm::/html/Introduction_to_document.htm

Open the text file with any text editor.
Here you can find the XML definition of all parameters. Change “h7” of any parameter, which is the actual
value, and save the file:

<container id="{5C62EAl1-86D4-11D4-B3AB-00104BC3B531}" t="EP_Parameters.EP_Param.l">
<table id="FlA86254-A72C-4698-AE10-49CBATIC4F13" t="EP_Parameters.EP_Param.l" name="Parameters">

<h>
<h0 t="Name"/>
<hl t="UnigueID"/>
<h2 t="Type"/>
<h3 t="Evaluation"/>
<h4 t="Formula"/>
<h5 t="Use range"/>
<hé t="Description"/>
<h7 t="Value"/>
<h8 t="Minimum"/>
<h% t="Maximum"/></h>

<obj id="1" nm="L">
<pl w="L"/>
<pl v="{FD1lE222B-DA97-4636-B0OSF-CCT7C3CB8DORA}"/>
<p2 v="3" t="Length"/>
<p3 v="0" t="Value"/>
<p5 v="0"/>
<p6& v="span"/>
<p7 t="">
<h>
<h0 t="Real "/>
</h>
<row id="0">
<p0 wv="10"/> <3
</ rows>
</pT=</obj>

If you now update the Scia project with this information you will see the parameter has been changed.
You do that with “File” > “Update from” > “XML” from the main menu.

The above approach you can use to design your own custom tools which change the XML format of the
representation of any of your analytical projects. Possibly provided with parameters.
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User blocks & project templates

User Blocks

SCIA Engineer enables the user to make a library of his/her projects that are used over and over again.
These projects may be at any time included into a newly created project or appended to an earlier created
and currently edited project.

The projects in this user-created library are called User blocks and the library is called User block library.

We will again use example 9: ““Steel hall parametric.esa”.

52

Open the file and save it as a user block by going to “File” > “Save as” and saving it in the folder your
chose for saving user blocks. Which one that is you can find in the global setup:

Global Ul settings

Environment Templates & directories

TEMPLATES

Other Debuggingtools

» q

Print picture path

Overview drawings manager

phicTemplates\A4_Portrait_ScialLogo.epd [:

C:\Users) N, -

e [

PROGRAM DIRECTORIES*

Show directories for

Directories

C:\Usersy

A *These settings cannot be edited while a project is opened

User block libraries

\UserBlocks\,

(] [+

INPUT PANEL

oK

H Cancel l

Create a new general XYZ project and go to “User blocks” in the input panel:
| ¢  All workstations

= All categories

<

Opening on panel

N | ' All tags
i

¥ |IMPORT & BLOCKS
E Catalog blocks

E?I’ User blocks @

]:'_ Predefined shapes
E, Import project from esa file
@ Import DWG, DXF, VRML97

-

¥ PRESTRESSING
Post-tensioned tendon
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There you should now find the parametric project you just saved in this folder:

User blocks X

-(2] User library u

Steel hall...

| ok | Cancel

4

Next a window appears where you can change the parameter values in before importing the project:

r |
B | Parameters of block b'e
Geometry Loads
SAMPLE PICTURE
L-span[m] 10,00
H1 - first height [m] 5,00
H2 - second height[m] 1,50
T -total length [m] 20,00
N - number of frames 4
& &
vl
v
; -
ey tay
A JF
: —+ OO
IS
A
# )
O O
LQ 8 -~ ¢
oK Cancel Apply
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Project templates

In practice it may quite often happen that some elements are used in every project. For example, material
types, cross-sections, predefined loads, and even parts of a structure may be the same in various projects.
Therefore, it would be efficient, if the user could store the repetitious elements aside and load them quickly
into every new project.

In SCIA Engineer this may be achieved via templates. Generally speaking, a template is an ordinary project
that holds required information and is saved in a special way.

We will again use example 9: ““Steel hall parametric.esa”.

e Open the file and save it as a template file by going to “File” > “Save as” and saving it in the folder
your chose for saving template files. Which one that is you can find in the global setup:

Global Ul settings X

Environment Templates & directories ~ Other Debugging tools
TEMPLATES
Print picture path  phicTemplates\A4_Portrait_Scialogo.epd

Qverview drawings manager

PROGRAM DIRECTORIES*

Show directories for | User Templates v

Directories X |4 |4

C:\Users),

OK Cancel

e Now close the file and go to “Project manager” from “File” in the main menu:

u Project manager X
New project New Project from Template
Enter search term: | Search for project I
New from template —
Name ‘ Date | Size
4 .
@ Do s | m User Templates 1/1/1601 1:0
i ricess 9/29/2023 1: 9641
E Browse... el B
£+ Steel hall parametric.esa 11/16/2023 1 9941}
4 System Templates 1411601 1:0 ©Estub Sistemas Construtivos
£ Tutorials
4 P& Standard templates 3/27/2023 4
{5 Learning Centre > P& Eurocode 3/27/2023 4: %
4 m IBC 3/27/2023 4
A m Parametric projects 3/27/2023 4
"3 m Concrete Structures 3/27/2023 4
3 @ User templates 7/21/2023 4
Fact sheets
N\ GEREER T'HS illustrative image will be replaced by an
Image of your L)I'OJE’(T once you save your data
i Web Help - . \ oo
in the latest version of SCIA Engineer.
Licence Settings [e ][ ][> [ »
Antivirus is active. | Firewall is active.

There you should now find the template project you just saved.
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e Again, if you open a template which was set up in a parametric way a window appears before the
project is opened that allows you to change the parameters. As opposed to user using blocks, the
parameters are now kept within the project:

W Project X

Geomelry |pads Projectsetings

SAMPLE PICTURE
L-span[m] 10,00

H1 - first height [m] 5,00
H2 - second height[m] 1,50
T - total length [m] 30,00

N - number of frames §

Refresh P..l ﬁf
.
. > A
bx ‘-+-F [ gy | 0
I.Q 8 S ¢

Cancel Apply
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Advanced Concept Training — Steel code check

eterizing - GENERAL

Types of parameters

Parameter types

Nothing

The parameter is not used

Integer

The pararmeter is used as an integer.

Coefficient

The parameter is used as coefficient.

Length

The pararmeter is used for definition of length in the mocdel.

Force

The parameter is used for definition of size of force load

Moment

The pararmeter is used for definition of size of moment load.

Line load

The parameter is used for definition of size of line load.

Surface load

The parameter is used for definition of size of surface load

Mass

The parameter is used for definition of size of masses.

Line mass

The parameter is used for definition of size of line masses.

Surface mass

The parameter is used for definition of size of surface masses

Cross-section length

The parameter is used for definition of length at cross-sections

Angle

The parameter is used for definition of angles

Relative

The parameter is used for definition of relative values

Cross-section rolled

The parameter is used for definition of cross-sections

Library

This parameter type can be used with any "library" item, i.e. any item that is selected from one of ESA PT's internal databases, such as
materials, cross-sections, subsoil, reinforcement pattern, etc

Combination factor

Combination factors for Ioad cases inserted into a combination

Relative humidity

applicable in the calculation of long term losses in prestress.

Time (history)

Time of individual construnction stages on time-line

Stress

(i) Stress in concrete that can be defined in measured values when the Time Dependant Analysis is performed or
(ii) the initial stress of the strands for a strand pattern.

When in doubt wether a certain property can be parameterized or not, you can try to create as many types of
parameters as possible. If the property is something you can parametrizise the parameter will show as a

dropdown list.

Possible formulae

+ Adds the given numhbers / parameters

- Subtracts the given numbers f parameters

= Multiglies the given numbers / parameters

f Divides the given numbers / parameters

\ Madulo — gives the remainder after division of bwo numbers
i Raises the given number ta a given power

() Putting individual members of the expression may change the priority of evaluation.
sin(x) Calculates the sine of parameter x

cos(x) Calculates the cosine of parameter x

tan(x) Calculates the tangent of parameter x

tg(x)

aresin(x) Calculates the arcsine of parameter x

asin(x)

arccos(x) Calculates the arccosine of parameter x

acos(x)

arctan(x) Calculates the arctangent of parameter x

arctg(x)

atan(x)

atg(x)

In(x) Calculates the natural logarithm of x.

log(x) Calculates \Ugm(x).

exp(x) Calculates the exponential e ta the »-th paower.

sign(x) Returns the sign of parameter x, Returns +1 for positive argument. Returns -1 for negative argument.
sgn(x}

sqrt(x) Calculates the positive square root of parameter x
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Possible operators

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

ADD;
SUB;
MUL;
MOD;
DIV;
PONY;
LESS;

" LESS_OR_EQUAL;

" EQUAL;

" NOT_EQUAL;

" EQUAL_OR_BIGGER;

BIGGER;

“AND;
" OR;
" XOR;

Example:

M (W_S==1)*HW+{\W_S==0)*[\W-100)

fW_S=1then H_Bl=HW
W _5=0 then H_Bl=HW/-100

H_BL
Type
Description Hohe Bordochprofil
Evaluation Eomuils
Formula (W_S==1)"HW-+{W_S==0rTHW-100)
Value [m]
L=e mnge O
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